Six strains of multidrug-resistant Stenotrophomonas maltophilia were isolated from cultured yellowtail. The strains were divided into two clusters based on the 16S rRNA genes, and all of them contained L1 metallo-␤-lactamase and L2 ␤-lactamase genes. Differences in the intercluster divergence between the lactamase genes suggest that horizontal transfer of the genes occurred.
Stenotrophomonas maltophilia is a multidrug-resistant bacterium that has been isolated from numerous terrestrial environments (3, 7, 12, 18) and recently has emerged as a nosocomial pathogen in clinical environments (8, 13, 19, 30) . Although the phylogenetic relationship between environmental and clinical strains has been examined, no clear distinction has been established yet.
We isolated six strains of S. maltophilia, which were identified with API 20NE (BioMerieux, La Balm, France), from yellowtail (Seriola quinqueradiata) cultured in a fish farm located at the southern tip of Japan (14) . All six strains grew on Muller-Hinton agar (Becton Dickinson Microbiology Systems, Cockeysville, MD) supplemented with either ampicillin (32 g ml Ϫ1 ) or panipenem (32 g ml Ϫ1 ). The strains were also resistant to cefotaxime and ceftazidime, as determined by susceptibility tests with Sensi-Disks (Showa, Tokyo, Japan). Although the strains grew in a seawater-based medium, the growth rates in this medium were 0.6-fold lower than those with no NaCl. Hence, we concluded that the strains are not indigenous to marine environments. The resistance to ampicillin seemed to be a factor that could induce the presence of S. maltophilia in the fish farm, since medication with ampicillin was used in the previous year according to the fish farmer. Samuelsen et al. have reported persistence of drug-resistant bacteria even in the absence direct selection (28) . NaCl may have been a factor in the survival. Resistance to panipenem, cefotaxime, and ceftazidime probably did not play a role in the distribution of the strains, since none of these antibiotics can be used in aquaculture. Rather, the resistance to these drugs suggests that the strains were derived from clinical environments.
16S rRNA gene sequences of the six strains were determined for the phylogenetic analysis by a method described previously (14) . The phylogenetic analysis divided the strains into two distinct clusters, cluster A (strains BL-9, BL-10, BL-15, and BL-16) and cluster B (strains BL-12 and BL-13), and both of the clusters were included in group I described by Hauben et al., which is comprised mainly of clinical and environmental strains (15) .
PCR amplification with forward primer 5Ј-CACACCTGGC AGATCGGCAC-3Ј and reverse primer 5Ј-GCCGCATCCGC GTAGGC-3Ј at an annealing temperature of 65°C was used to amplify L1 metallo-␤-lactamase (L1), which can degrade carbapenems (23, 24, 33) . L2 serine ␤-lactamase (L2), which cannot degrade carbapenems (23, 32) , was PCR amplified with forward primer 5Ј-CGATTCCTGCAGTTCAGT-3Ј and reverse primer 5Ј-CGGTTACCTCATCCGATC-3Ј at an annealing temperature of 55°C. No differences were found in the amplification profiles of the six strains, and none of the other lactamase genes were amplified, although primers were designed for imiS (34) , cphA (20) , IMP (22) , blaB (5), cfiA (17, 31) , ccrA (26) , VIM (25) , TEM (29) , SHV (27) , CTX (4), Toho (16), CME (6) , and CEF (9) .
The sequences of the L1 and L2 genes were determined by using a Big Dye terminator cycle sequencing kit (Applied Biosystems, Foster City, Calif.). The sequences of the genes of reference strains S. maltophilia K279a (1), LMG10888 (ϭ IAM1411), LMG10877 (ϭ ATCC 17676), and LMG10879 (ϭ IAM1566) were also determined, but the sequences of the genes of LMG10883 and LMG10871 were not determined because of a lack of PCR amplification. Figure 1A shows the clustering of the bacteria inferred from the 459-bp nucleotide sequence (nucleotide positions 168 to 626) of the L1 gene. While the fish farm S. maltophilia strains were divided into the same clusters, clusters A and B, the clustering pattern differed slightly from that based on the 16S rRNA genes (data not shown). The LMG10888 strain, which was closely related to cluster B based on the 16S rRNA gene analysis, was excluded from the group containing clusters A and B. The levels of similarity of nucleotide sequences between clusters A and B were 89.4 to 89.6%, which were lower than the level of similarity found for 16S rRNA genes (99.6%). The levels of divergence of the L1 genes from the purified strain IID1275 gene were 13% for cluster A and 15% for cluster B, which were within the range reported previously (8 to 20%) (1) . Figure 1B shows the clustering of the bacteria inferred from the 870-bp sequence (nucleotide positions 34 to 933) of the L2 gene. The branching pattern differed from the patterns based on the16S rRNA gene and L1 gene analyses, although the isolated strains were divided into the same two clusters, clusters A and B. Cluster B and the reference strains formed a large group which did not contain cluster A. The level of similarity of the nucleotide sequences between clusters A and B was 74.2%, which was considerably lower than the levels of similarity determined for the L1 and 16S rRNA genes. The levels of divergence from the IID1275 L2 gene were 27% for cluster A and 9% for cluster B in the present study. Genetic analyses of the L1 metallo-␤-lactamase and the L2 ␤-lactamase indicated that the levels of change in the L1 and L2 genes in the fish farm strains from the IID1275 genes are not consistent between clusters A and B. Also, the difference in the L2 gene between clusters A and B was far larger than the difference in the L1 gene. Hence, it is very likely that the L1 or L2 gene was externally acquired in either cluster A or B if the evolutionary rates are similar for the L1 and L2 genes. Avison et al. presented data on the localization of the L1 and L2 genes in cells (1, 2) . Minkwitz and Berg have suggested that there is a reservoir of S. maltophilia strains in the natural environment (21) . This hypothesis does not contradict the suggestion that multiple or independent acquisitions of S. maltophilia occurred from a variety of sites both within and outside hospitals (10, 11) . If drug resistance obtained via horizontal transfer plays a FIG. 1. Phylogenetic relationships of S. maltophilia strains based on the genes encoding L1 metallo-␤-lactamase (A) and L2 ␤-lactamase (B). The branching pattern was generated by the neighbor-joining method. The numbers at the nodes indicate bootstrap values greater than 800. The DNA sequences for L1 were obtained from strains N531 (accession no. AJ272109), K279a (AJ251814), J657a (AJ251815), IID1275 (X75074), GN12873 (AF010282), U152 (AJ289083), J2323 (AJ289084), 0062 (AJ289082), 37 (AJ289085), 511 (AJ289086), and GEL (AJ289081). The DNA sequences for L2 were obtained from strains N531 (accession no. AJ272110), K279a (AJ251816), J657a (AJ251817), IID1275 (Y08562), ULA511 (AF299368), and 405 (AJ506737). 
